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-3-^^ a7l<4 ^Bfl» 7>^l PH3LS. ^2:«^6fl 3°H, 

W, 7>^1, *!*H3 ^^1, 7flAi»i ^ lro]^i- wv 

-§-?H T^ol^S* t§^Hr £ ul£-7}» ^^§>7] fltt 7fl*H^ ^-g-ofl^ 

7l|Al^» A}-§-^ 2 *> <g7>>^ tS^^r ^H?} 5*1$; 3.71^ ^Bfl^ Tn>ol3^ ^ 

£ 1 
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ftQ-S 3.7)!% %^ 7M v\°]ELS. 5g#sl afla^ {Method for Preparing a 
Microcapsule with Uniform Size and Morphology} 

H7lsf ^Efll- 7>^1 *K|3LSL *||2:*tHH SM^K 

#4^1^ <UX}7} ^<#<L£_ ^V^^M, <y*Hl ^ # 

3 ^-g- 37}^- ^Bfl^ ^o] SS . sg^fr ^ $Hr 4°l3S 

> *MH5. ^#^r ifl^-ofl <5S>*fl 3~ JLaflSl ^-7>S. ^ ^^°} <*1* ^» JI^-7> 
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<5> 7)^ rfljL^<?l ^}<^las. *llS^^ jl**Hi **N*H 2^ (Chem. 
Soc. Rev., 2000, 29, 295) °j^r #<^1 ^ Jl^>^- -fM-M , ifl-§H # 

^ 4 ^^r #£r*l <>1# ^^*>7fl ^JELfe ^^V» T^^Jl, ^- 7 l-g-^«- ^ 

<6> ^ <fe n]^^ ^4,384,975JL*1M^ ^-f^MI ^tb -§-^1]^ <3*ll» 7]^>JL 

°1 -B-711-^-i- tfl^H ^*Hr &*\]$°) $X9X^. 5Ett ^^-^ ^11,394,780^ 

<*M*t -M^l ^7l» 5^31, °1 y ^^r *><>l=LiiL ^#-g; ^ld^Hfetil ^ a] 

<7> oj^-oH^ Pl^-s.^ ^3, 891,570^^1^^ zl&z} %.*\}o\ *\)7] wj-w^ ^-§- -g^^ 7><1 

^>7lM- ^cfl S^H, n]^-^ *fl3,737,337:£<HH*r -f>- 7 ]-§-*]l aflTil- ^#1§Hr ^ 

"Sr ^1^1^^. olelt!: -R-7l-§-nfl5l ^7l» ^}<^ ^12:^ 

1H7l ufi-g-ofl ^ flm^fc ^ #^(500 Dalton ^-&»* 

4€- ^2:^^.^ ^^Hr ^m^^ fe^r ^o]c}. tfl^nl 

^10,272,616^^1^^ §^^5)|o>^ 7> X|- afla^-g. ^H*}^. ol ^ o. 

o}^ jig-?), ^jz 7} 7^^0.5. ^l:^^^ ^>7l nfl^l ZL ^#7> 

6 H, ^ ^€ ^}°l3.S ^#^1 ^7;>37l ^3L7> ^ZL, <a^>Sl 3.7}^ lim°) *fl^- 

a^, SH-tII^I ?h <£o]7)^ <$o) ^}^o) sx^. 
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<9> g:^ v)^^ *j|5,545,504:M<H*=- o]^(|| S )o} j7^> x tfl^ 30 ^JjL-g. tflJfofl 
Tiiqol^ ^^-g: Xl^fl^jl satj-. o^o] jn-g-*} M3.fe- A>-g-s]^ 
Etf ol^>» *W*I|3. 3L7l^ -5>oly bJe. o>j=fe ^ 

<io> ZLBIjI, Langmuir, 2001, 17, 908<=1H^ PMMA^ ^A}^^ o}^}^ u>o]3.s. ag#-£- 
PMMAS. ##}7$ iflJfofl ^^l*>7fl S)JL, PMMA^ Irofl ^Bfl# o] ufl 

°1 if ^ 271^- ^Efl^l ^ol^s. *HS^ ^S^AS. *H^Kr 

<12> EEitV, ^-71^1 *HS«<HH1 »l2:Sl^ a^Sfe ^ 

<13> #7) SLq ^ ^71 <H^S]if M^ofl 5l*H 2-^ iH3€ 

<14> ^7l ^^>7l ^ ^r. 
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Q<£Si\ *||2:HMH 9X*)*\, 7}SL^{, ^fMWI, 

# 7 j niqo]^ ^3r3HH #-g-^£-^ a^uifc loo^^ofl tfl-SM -B-sj-^i 

0.01 xflx] l.O^HK #^^1 0.5 ifl*l 10^^, dt<M3 10 ifl^l 70^^, 7>Jil^ 

o.i io^^, ^i^a o.i xfl^i 10^^- ^ 7flX|*fl o.i vfl^i 3^^°a ^ sa 

^-71 ^Ho]^ f^a^H^ ^ti}-§-<=q ^r£^ 25 vfi*] 160 1:, X\&& 3 

^"71 ^*f| fe- f^^o] ^^J- o]f^^g- 7}^ 3^-1-5., 

pii^HmeiioiB -fr^sn, <>v3.meiHii -a-^i, ^>a.^^ -fK£*ll, ^m^t, 

^^Isf Hl^ ^-£^1 ^ = -B-SxllS. ol^^]^ lo|# ^bb^ ^ o^rf. 

^•71 ^] 25t^H 5 X lO" 6 g/kg ^l^S. ^ ^ , C12 C 20 ?}*13 

te-i:^, C12 C 20 ^l^ ^^1- ^ ^7lS ^€ C 12 

^ SW#, ^ ^ ^.2-^, 1000 500, ooo?}*! 3 ^ ji^vs. 0]=^ 
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<20> # 7 ] -ft-sMm ^l^rTfl ^-^1, <^o]^] -fi-s^ ^ Wlo]^.^ -frsMlsL <>l^*m 5- 

<21> ^"71 7>Ml^ ^ «>-§- ^•^tol 7 >^tb 27fl l-i^ 7}7]i & 

<23> ^71 l:5£2l- 71-^^^ <=>V5L^^V, ^Bj-a.^AV, o1^a>, 3S.^A> f ^pj-HAj. ^ 

<24> Aj- 7 ) ^sfj. |2) ? }544^ oj-ig ofl^BflS^ olBt-SA]- £^1^ <^Sf|=, ^> = ^T £ 

<25> ^-7] 1-^^ C 4 vfl^l C 20 ^l^ ^ =L ol^Sfl, Cio *fl*l C 20 77}^]^ *1 

W ^ ^rS-ir, C 10 C 20 ^l^ ^ ^HH* ^^tflH ^ c 10 i-H*1 C 20 *W^ 

5-^1 7>i f i tflt -M5E7} 25T^H 0.5g/kgol*>^l -fr-g-^ 7flAl^S. ol^^l 51 
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<2?> a. ^ofl pfoiai 

<28> # 7 ] P>o]a.s. jg^^- ioo 2500nm^l 3.7] # 7}*H , £^ °H ^fe JL#£| 

7>^H, ^7> #311 Jfsj ^ 10 iflx] 80%<i3 ^ 9X^. 

<29> o^f, £ ^6fl tfl^-c^ #AJ|*| -g^}-^ Cj^Sf. 

<30> ^ 1Q0 ^JjLofl tfl^H 

<3i> a) «lc]^ -frsj-*!!, <£o-|£-^ -MMI, -ftsMl, ^ ^-^lS. 

^ 1^ 3L±: 2^ ^bJ}£)^ 0 .01 tfl*l l.O^Jf ; 

b) Ci2-C 20 ^l^ *1W W^Mf-, C 12 -C 20 ^^ ^3*^-, Ci2-C 2 0^1^ ^ 

i*r* ^7]S. o>a.^ellolH, Ci 2 -C 20 ?>*ls} M = ^ ^ig 

1000 *fl*l 500,000^1^ ^ Jl^-xj-S. °]^*l^r 5- # #41 25°C4H 5 xi0"6g/kg 

°)*}3- ^ f.l^El 1^ SE^ 2# o]^- #1*5^ #^*fl (ultrahydrophobe) 0.5 vfl*l 10 

<33> c ) ol^-7l ^th ^--g-^# 7>^H, itm^r J7«-7>^ 

-§--4^ 7^1^^ 01 Jl^r^ Wl^A^ 7 >^1^ C 4 -C 20 ^l^ ^ 

^ ^ ZL O^^l, Cl0 _ C20 ^Xjo} $2*, Ci 0 -C20 *|W ^ 

^ 41^2, C 10 -C 20 *l u J^f ^ «M s, SE^- #71 7<hi^MH df-SHr 2.^- 

sj-^-i-AS^Bl 1^ SE^ 2# o]^- ^ io tflx] 70^^: 
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<34> d) ^ 7fl ^.5.^. 7 >^lfe 7>ja^l 0.1 vfl^l io^W; 

<35> e) M=l*r ^7>H JE<^H JL&7-}7} 3)^-^ 

1-33., ^>a.l-^, ^a.^, oiBfsxj r> asRV, ^}j=la>, ^1*1^ ^s.^- 

0-|^3.A> £ic6)l€ li^, ^P>SA> E-^JfTg ofl^BflS f ^ A> <^B]] 

S ^-^ *H51 I7fl^ ?>2^7l» 3fe Iri^- #Sl7>s.4^AV ^^5 S ol^^l 

**Hi?aH 1* SL-fe 2%- °W 0.1 ifl*l lof^; 

<36> f) sj-^AH^ 7 flAlXl, O}^} 7 flAl^, £ XV^j. 7^)^ o]^^^ ^ ^ # 

tfltt -g-*fl5L7} 25TCo)H 0.5g/kg ^§>^1 -fr-S-^ 7 flAl^S.^ 1^ 7 fl^^ 

^h8r uL^S] if-tb *M3L3. «^o]cf. 

<37> igx$^ O-g.^ 7flAl^^ 2 *> <$*}<>] ^-S- #X|*H 3714 IgEH-I- 7>*1 

^-t!: <g*>4 f^^g- ^-sfl 6 ^ ^(tMSHH ^"t 

2*V ^7>> ^^]A]7l^ e^-fr tb^-. Stir ^#3*1 ^IM 0 !^^ ^tt ^ *flSA] 

50 tfl^l 500nm 37^ <y*}« ^« ^ -M. ^-^^a^ 2500nm 37]^ <?V 

<a7>>» ^ls^ ^7fl^q-. 
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*H3-3l3Hs, o}a^5 ) |oiE > *83-h1sMh, o>a.^io]H , oflm 

*113-31i3HH, a>o]^^}^ oVaiiiSlHH, AH^^j^ ^l^mellom, 4-tert-^ 
^ o}3H3H;e, 5)1^^ *)13-31i3HH, oViELli3HH, 

1i*MB, ohELl^HH, *H3-3l3lolH, 3^31 ^e)^ £t^}at 

31 #el# 2.^3-3.^^1 ^lH, BflH3-°nm^l #3€" 2-^1-3^51101 BllHHMII^ ^3€- 
2^]E}H.mell e5 lH > ^s.^ oVB-m^olH, 3-3*1 5)1 o"|H, 3]H5^}-o} t= S = s =1 

m o>3mefloiH ^ ^^^m^b^m^ °)i3-3i33Hm, ^ais^Ei, t>m omn°i 

H, e^H^, w]^ 515.32.^012., 3^2-^^^jA^cilolH, timtll^.ic.ul.^ollolH, 

9X^, OH; X=^H ^ O^tf. 

<40> #3 -frSM S.^r ol BTfl , 7} s ^-^AVoj ^ > ^ A] vfl o] is 711, A l Lfl ol H ^ 

3 °J^-, ^11- S-^ ^t^^^^ilols, <t^#€-^, 
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^to*. ^^HM^^m ^-^lS. Ol^^l 1^ 

<41> ^7] 7j-^*fl (§§jgg 7 j0f!!, ultrahydrophobe)S.fe 1-^1 5.0 x 10" 6 g /kg ^l^l-S. ^ 
o] ^-t^l-th ^a}^ t£^7> 12*1-#<>1 <£f& ^ ^a*. ^cft 

^HH, 2-^-<M^ nlel^Ello]H ( ol^s^ ^l^jolH, 2-<^M«]^ ^l^HH, ^ 

*>$i .2.^. ^3. -a-sm oi-B-, *hk 

f^MK *3-fh #*ll-fh ^<=H *Hh tfl^-fr, «fl^e)-7l 3*hfr, -tflH. <^>^ °<* 
71*, 71 ^-o] 7l#, jlHfl 7l# * ^ tifl^, -^7l^el€-, P(| 

t-S.£M ^ <£23 tin s*Ja} ffiH 

=. f-4M 2^ °1# ^ ^1*^ 3£r 4^4. 
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<42> ^-y) 7flX)*{|S.fe- -g-«B£7> 25t*fH 0.5g/kg°l*|-$l 7fl ^1 ^1 7> 3^*H , 0.02g/kg°| 

*H &n5LW- 7flAl^}7> 3E)4A>ol = ^ 7^*1], 6}^7\] 7^)^), ^ *>2j- ®Q 

7}^^ 27ii ^sj. 7 }x)jl ^ tt4. 

<44> ^"71 ^-^^1^ ^ *>-§- ^%-§; ^M^fe- 31*3^ 

^ 7 H^ M°l Jl^> °H ^^>7ll §>oj ^ a>-g- 

^>=-#, ^rSl]^ ^ l-isf ?l-a4^i>4 ol^AV 2.^1^ ofi^e., 

aic^ i ^ a> ofl^Efls ^-^1 ^o^ £ i7floi 7]. s 4^711- 

Iris}- #^7>s4^av 6fl^]s S o]^^l c^l^H 1^ o)^- ^ 

<45> :2£r3-}-3. IrSi^^l ^^-^1 ^£2] ^-(ffi, phase T^*Hr ^7}^ ^7} 

°1 3.31, JL^7}^ ^-g-^l oj^o) ^.4. 
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<46> Ole^ ^H^T ^3*Hr 3L^H 4^ 4^*1 ^ ^ ^ 

^ i=.\3r, z1\ft, «!, l-^-^l ^ C 4 -C 20 

^JM^fc g n oi^^* C10-C 20 ?>*l^ *IW * Ci 0 -C 20 

^31 = , C10-C 20*V*l3 W S = , 5)-^ 

<47> ZL^Jl Sr^°- 7j-^^ ^3}- ^ #^ ^2. &tj-. #7] 

<48> gc^ #7] #^1 tfltb ^ 7}*)$= #^<*fl 

^■tb Sjfe 3H ^8*114 #-§-^°l o} fe MCtflJHM] ^7l§^)^- 2-^- S^- 

<49> ^"7H ^jA]^ «>-g-7H ^Jl, <g7,>» ^Hl^fe- «^ o. Turrax - 7l^^<^ JS^V 

■fr *Hr ^sj- ^71, Microfluidizer, Gaul in Homogenizer ^sM* <>l-g-*Kr 

<50> ^wV^ o_j^L ^ wV-g-^jE^ 25 ifl^l 160 TC, «>^*>?im 40 vfl*l 90r°H, ^^hg- 

^ltbfr 3 vfl^l 24*1 «>^«>7lfe 4 vfl*l 10Al7>o] ^f^t}-. 

<5!> ^7l<4 ^ afla^-a- ^-sfl i^>^ <a^a.7l^ t>>olaS 5g#^r alls 

Xl^ 30 vfl^l 60% 
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<53> 1 3 ] 

w# ^ ^, wfl^^^s. ^ tfi^7]i^ 901c «ih 7>^*h sH-^m^, 10 
*m £b§-*m ^ ts§^4. zl^ji <g<^ <a*>» s^sa^i, ^ ^ 

<55> [HlSofl 1 ^ 2 ] 

*>7l 2 16)] M-^ifl^rf 
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<57> [K !] 
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^|Bf£i^giHB(7 |-^n~ 
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5£<>H ^H7> 

<59> a,, 7flA ^ 1# A>-8-^ ^0.0^ # ^ atfl^x, ^o.^ ^ 3 

7}« 2^> t^o] ~^o] ^Uj-^r-fl o.^ 7 flAl^» A>-g-^ -^*H3 ^4- 

^ £ 1 ^ 2*H J^o)^ ^o] *L ^oj] 4^ J!«a>^ ^<^tb 5L71* ^ 

<63> 
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<65> 



<66> 



<67> 



*7l sS^i* 15000rpm*1H ia]^ ^o> ^^*H *rt^f* 

^s. sh *4<mi #^ ihkv*i ^ 2^> <g^ fe ^ £7> # 

<l>*j w ^ o^ H ^ ^ Mig . ^ _^_ >7)] 
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WW l] 

[^^J- 2] 

W niqo]^^ ^tf^X, ft****) ^« l7> ioo^^ofl tfl^H -fr*M| 

0.01 xfl*| 1.0*»*. tf^-M 0.5 xflx] KHH^L, ^ 10 ^ WW . f 7>JiW| 

o.i m*i io* o.i ifl*| 10*** $ 7lH ^i o.i vfl^] 3 *W*1 ^ 

3] 

*)1 1 *M A^H, 

W niqo]^^ WM4|A| wfrfrai ^ £7> 2 5 ^ 160 . c> nw ARH 3 
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4] 

^ * *S*|3. O^O^fe $C S « Ei io]^- ^ ^ 

I^T^ 5) 

*fl i ih sa<H^, 

*7i #4^7} i-o)] 25"c*iH 5 x io-6 g /kg o^a. *t 3 *5L, Cl2 ^ 

C 12 ^ C 20 ^H ^ ttJfl7la o>=I1iS|MJE, C 12 ufl^l 

°^ - «^ 1000 500,000^xlo| g j7«^ >s . ol-ol 
6) 

W *SM|7> *ol^ oj^^ g H]ol ^ ol-ol^l^ 5. 
7] 
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#7\ 7}M^)7} ? WW 27 fl m+ 7} x ]jL % 

8] " - ' - ' - 

13 T 1 * 9] 

^ 8 ^ SW-H, 
10] 
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#71 ^5.^ #51 7]- h 4^ a]. ^ ^^71- 2.^1^ o)) iEl ]H i ^p>e.A> £ 
11] 

*ll 1 M &*W , 

#71 C 4 xfl^l C 20 *}*13 g n oj^afl, Cl0 ifl*| c 20 *M^ *l 

W ^ to*. Cio tfl^l C 20 *}*13 ^ °fl^li=L ^ Cl0 ^ c 20 7H3l 

[^Ih 12] 

^ 1 5ftoW. 

#71 *Al*7> S^**, 7flA^l, o^jfl 7flAl ^ g ^ 7^3. 

0l "^^ ^ -§-^£7> 25TC4W 0.5g/kgol^>oi -B-g-^ 7 flAl»l S . c]-^a1 ?i 

1°1# -id^fe §fe ^HilJsL ?g^o) 
13] 

*fl i *J- *fl*l *il 12 ^ ^ 3. ^ « o v^oij ^i^H ^lssife ^Was 

1^%- 14] 

*ll 13 ^1 9X^, 
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#7] v}°)3.3- 5g#ol 100 ifl^l 2500nm^ EL7)^ 7>*H , <2]^ o>oj| 5Efe :a#s) 

7^H, ^7} m M * 10 tfl^l 80%*! 3* gVfe 4 oias 
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